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[PARTIAL TRANSLATION] 

(From line 17, column 2, on page 117 to line 21, column 5, on 
page 119) 

Figure 1 is a view showing a schematic configuration of 
an optical system of a fundus camera consistent with one 
preferred embodiment of the present invention, and it shows a 
fundus camera for a so-called non-mydriasis type by which an 
eye to be examined is observed with infrared light and is 
photographed with visible light. In Figure 1, after beams 
emitted from a light source 1, such as a tungsten lamp, passes 
through a filter 3 as they take in beams partially reflected 
by a reflecting mirror 2, they project an image in a strobe tube 
5 via a condenser lens 4. Since the filter 3 transmits beams 
in an infrared range and reflects beams in other ranges, the 
beams coming from the light source 1 and projecting an image 
in the strobe tube 5 via the filter 3 are infrared light beams. 
An image of the infrared light beams is projected on a ring slit 
7 by a condenser lens 6, and an image of the ring slit 7 is 
projected near a mirror 9 with an aperture by a relay lens 8. 
The infrared light beams reflected by the mirror 9 with an 
aperture project the image of the ring slit again near a cornea 
11a of an eye to be examined 11 by an objective lens 10 to 
illuminate a fundus Ef of the eye to be examined. On the other 
hand, after the light from the fundus forms an intermediate 
image of the fundus Ef via the objective lens once, it passes 
through an aperture 9a of the mirror 9 to project the image of 
the fundus with a photographing lens 12 on a field lens 15 



disposed at an optically conjugate position with a film plane 
14 in relation to a reverse mirror 13 . The infrared light beams 
from the field lens 15 are reflected by a filter 16 reflecting 
the beams in the infrared range and transmitting the beams in 
the visible range to project an image in a camera tube 18 by 
a relay lens 17 . The image of the fundus projected in the camera 
tube 18 is monitored by using visible conversion means. On the 
contrary, when the filter 16 is not disposed, an eye-fixation 
chart 20 is provided at the position where the image of the 
infrared light beams is supposed to be formed by a relay lens 

19 . Accordingly, the eye-fixation chart 20 and a photographing 
surface of the camera tube 18 are disposed at an optically 
conjugate position in relation to the filter 16 . A light source 
21, such as light emitting diode, is provided behind the 
eye-fixation target 20, and the light source 21 illuminates the 
eye-fixation chart 20. Since this eye-fixation target 20 is 
placed at a conjugate position with the position of the fundus 
in relation to all the optical systems, the beams of light from 
the eye-fixation chart 20 pass through the relay lens 19, the 
filter 16, the field lens 15, the reverse mirror 13, the 
photographing lens 12, the mirror 9 with an aperture, and the 
objective lens 10 to project an image on the fundus of the eye 
to be examined. Therefore, an examinee is able to properly fix 
his eye on the image of the eye-fixation chart 20. It is 
well-known that adjusting the projecting lens 12 in the 
direction of an optical axis according to the diopter of the 
eye to be examined makes the image of the eye-fixation chart 

20 to be fixed clearly by the eye given to be examined. Figure 
2 is the view showing one preferred embodiment of the eye- 
fixation chart 20. A number of fixation targets 23 adjusted 
to parts of the fundus to be photographed are disposed on an 
opaque plate 22 because the parts of the fundus to be 



4 



photographed are usually predetermined for fundus photography 
in a group medical examination. For example, when two fixation 
targets 23 placed from side to side are moved individually to 
change a position of the eye fixation, the part to be 
photographed changes substantially since the yellow spot of the 
eye to be examined is guided thereto. Moving the four fixation 
targets 23 individually makes the photographing field of the 
fundus larger. After determining the parts to be photographed 
in this manner, photographing a part of the fundus is conducted 
by popping up the reverse mirror 13 synchronized with lighting 
the strobe tube 5. 

As to the filter 16 of the embodiment indicated in Figure 
1, when the position of a monitoring system is swapped with the 
position of a photographing system having the eye-fixation 
chart, a filter transmitting beams of infrared light and 
reflecting beams of visible light is used for the filter 16. 
In addition, a half mirror may be used instead of the filter 
16 mentioned above. 

When the fundus camera having fixation targets described 
above is used, an observer cannot directly recognize the 
position of the fixation targets. Figure 3 is the view showing 
a partial schematic configuration of a viewf inder system of the 
fundus camera to illustrate one preferred embodiment wherein 
the observer is able to monitor the position of the fixation 
target simultaneously. In preferred embodiments stated in 
this specification hereinafter, the members, having the same 
numerals as of the optical system illustrated in Figure 1, are 
identical to the members in Figure 1. In Figure 3, an eye- 
fixation chart 24 and a light source 25 are disposed at the 
position behind the filter 16, where a photographing surface 
of the camera tube 18 is at a conjugate position in relation 
to the relay lens 17. Each of the charts 20 and 24 are arranged 
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in a manner that the conjugate position on the camera tube 18 
with the eye-fixation target 20 in relation to the filter 16 
and the conjugate position on the camera tube 18 with the 
eye-fixation chart 24 in relation to the relay lens 17 overlap 
each other. 

Figure 4 is a view showing a partial schematic 
configuration of an optical system of the fundus camera 
illustrating another embodiment. A fixation target plate 26 
having plural fixation targets 27 is provided at a position 
where an image of the fundus of the eye to be examined is formed 
inside a viewfinder optical system by the photographing lens 
12, namely, the conjugate position with a film plane 14 in 
relation to the reverse mirror 13. For example, this fixation 
target plate 26, as illustrated in Figure 5, may be a transparent 
glass plate having plural fixation targets of light sources, 
such as light emitting diode, and it is lighted with an external 
power supply via a lead wire 28. Since transparent electrodes 
may be used for the lead wire 28, nothing other than the fixation 
targets 27 on the fixation target plate 26 disturbs observation. 
When fixation targets are provided in an observation optical 
system in this manner, a position of the target is shown by 
glistening of the fixation targets along with the image of the 
fundus of the eye to be examined on a display monitor in order 
that the observer can directly confirms the position of eye 
fixation. 

Regarding the preferred embodiments described above, the 
fixation targets are directly or indirectly disposed on an 
optical path of a viewfinder in the observation optical system, 
namely on the optical path between the reverse mirror 13 and 
the camera tube 18, but it is possible that the fixation targets 
are indirectly disposed on an optical path between the eye to 
be examined 1 and the reverse mirror 13. Figure 6 is the view 



showing a partial schematic configuration of one preferred 
embodiment wherein the fixation targets are disposed on an 
optical path between the photographing lens 12 and the reverse 
mirror 13. Numeral 29 in the figure is a filter, which is 
capable of transmitting infrared light beams and reflecting at 
least some of beams of visible light , or a regular half mirror. 
As stated above, the eye-fixation chart 20 is provided at the 
optically conjugate position with the fundus of the eye to be 
examined . 

In order to prevent shading and decreasing beams of light 
for photographing at the time of photographing, the fixation 
targets should be disposed on the optical path of the viewf inder 
between the reverse mirror 13 and the camera tube 18 so as to 
use the fixation targets and fixed reflection members guiding 
the fixation targets to the inside of the observation optical 
system. 
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